Response of sympathetic nervous system activity to exercise in patients with congestive heart failure.
To investigate the serial sympathetic nervous system response to exercise, plasma norepinephrine (NE) and epinephrine (E) concentrations were measured at rest, during each stage of treadmill exercise, and immediately and 5 minutes after exercise in 68 congestive heart failure (CHF) patients (NYHA functional class I 24, II 25, III 19) and 30 normal subjects. Circulatory responses of NYHA class II patients increased at early stages of exercise. Systolic blood pressure and double product at peak exercise were significantly lower in NYHA class III patients. Plasma NE response of NYHA class I patients was similar to that of normal subjects. However, plasma NE at rest, and during and after exercise were significantly higher in NYHA classes II and III patients than in normal subjects and NYHA class I patients (peak NE (pg ml-1); Normals: 547 +/- 37, I: 535 +/- 53, II: 867 +/- 87, III: 1033 +/- 157). There was no significant difference in plasma E levels among the four groups. NE response to exercise was augmented according to the severity of heart failure, which suggested compensatory activation of sympathetic nervous system activity. Circulatory responses were reduced in NYHA class III patients despite the exaggerated compensatory activation of the sympathetic nervous system. Blunted circulatory responses to increased NE concentration in NYHA class III patients might relate to a decreased cardiac responsiveness to sympathetic activity in severe CHF patients.